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RECONSTRUCTION OF OAKLAND STATION 


nm Cc. 


The brick station at the corner of First and Grove 
streets in Oakland has just completed a chapter of 
its history. For twenty years it was a steam station, 
and a model of its kind. Now. it is the terminus of 
a transmission line and the distributing centre of 
Oakland’s power and light service. 

When the first alternating-current dynamo was 
purchased for this station a few years ago, a 75-kilo- 
watt machine was considered large enough to supply 
the demand for 
years to come. 
The street lamps 
were then oper- 
ated by - direct 
current arc dyna- 
mos, and the en- 
tire equipment 
was belt driven. 
Slow-moving 
Corliss type en- 
gines were the 
motive power, 
and long coun- 
ter shafts with 
friction clutches 
were used to 
drive the group 
of machines. 
When _alternat- 
ing current mo- 
tors became a re- 
ality, larger gen- 
erators were required and finally the station 
equipment consisted of three 500-kilowatt gen- 
erators, one 875-kilowatt motor generator, one 150- 
kilowatt, and one 250-kilowatt motor generator sets. 
Three horizontal compound efgines were in use and 
one vertical compound engine with direct-connected 
generator. The original arc lamps had all been super- 
seded by alternating current arcs, operated from con- 
stant current transformers. 


1Engineer of Electric Construction, Pacific Gas & Electric 
Company. 





Station A, First and Grove Streets, Oakland. 


ADAMS." 


In 1908, after a careful inspection of the sta- 
tion, a general reconstruction was advised in order 
te place the Oakland service on a permanent high 
grade basis. 

The old station had wooden 
floors, as well as a wooden roof. The brick walls bore 
traces of April, 1906. ‘The total steam equipment 
had been superseded in service by the single 9,000- 
kilowatt turbine in the new Station C. The south end 
of Station B had 
been used for 
some time as a 
pipe shop. The 
hightension 
transformers 
were in a galvan- 
ized and wood 
frame _ structure, 
known locally as 
“the tin can.’’ 
The switchboard 
was partly in the 
transformer room 
and partly in the 
gallery of Station 
A. The plant as 
a whole 
grown and a bad 
fire risk. The 
new arrangement 
proposed was to 
remove all com- 
bustible material from Stations A and B._ All 
the high-tension transformers were to be moved to 
Station B, and the iron building abandoned. All the 
switchboard apparatus, regulators, and arc trans- 
formers were to be combined in Station A. Pro- 
vision was to be made for a future underground serv- 
ice to be run from this station, which would dispense 
with all the overhead wires to the business district 
and thus avoid the fire risks to the line and the con- 
sequent interruptions. 

During this work all service would have to be 


upper and main 
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Main Floor, Station A, Oakland. 





Main Floor, Station B, Oakland, Looking Toward Station A. 


maintained without interruption and the building 
work would have to be completed before the winter 
rains came. 

The old switchboard was maintained in service 
during construction, as its location on a side gallery 
was not disturbed by the building changes. Wooden 
shelter houses were built over the motor generators 
to protect from dust and falling debris. The driving 
belts and rope transmission were removed. Machin- 
ists with sledges and chisels tore out countershafts 
and engines piecemeal, and the work was on. Then 
the wooden roof was lifted and the blue sky let in. 
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Old foundations were blasted out 
to make room for new, and for 
months the place was the scene 
of turmoil and labor, day and 
night. Junk men, vultures of 
commerce, flocked about and 
viewed the spoil, and the wreck- 
age went to the highest bidder. 

The new arrangement proposed 
was to remove all combustible 
material from Stations A and B. 
All the high-tension transformers 
were to be moved to Station B, 
and the iron building abandoned. 
All the switchboard apparatus, 
regulators, and are transformers 
were to be combined in Station A. 
Provision was to be made for a 
future underground service to be 
run from this station, which would 
dispense with all the overhead 
wires to the business district and 
thus avoid the fire risks to the 
line and the consequent interrup- 
tions. 

Station B was the first to take 
form. A steel frame secured to 
the brick walls supported the new 
steel roof. A concrete gallery 
for the 6000-volt switches and a 
concrete floor for the transform- 
ers completed the building work. 
The 875-kilowatt motor generator 
was moved into Station A. The 
high-tension lines were brought 
in, and the transformers were soon 
shifted and in service. 

The new station is roomy and 
light. All conductors from trans- 
formers to switchboard are placed 
underground. The  60,000-volt 
switches for transformers are au- 
tomatic and solenoid operated. 
They are controlled from the main 
switchboard. 

The work in Station A was of 
greater magnitude. A _ 1000-kilo- 
watt generator was erected to op- 
erate the street railroad load 
Two steam engines with shafting and generators were 
completely dismantled. The 250-kilowatt motor gen- 
erator set was shifted to Elmhurst, a smaller set was 
sent to Sacramento, and one of the 500-kilowatt alter- 
nators was forwarded far up the canyon of the Ameri- 
can River to run some gold dredgers. A new exciter 
set was procured and a 200-kilowatt motor generator 
for the all-night, direct current service. Provision 
was made for a storage battery, and the necessary 
“booster” and switchboard were installed. 

A double bus concrete cell structure was built 
to contain all oil switches. Duct lines were run to 
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all power transformers, motor 
sets, and to enclose the main 
commercial feeders. A complete 
new switchboard was built to 
control all station apparatus and 
lines, including the turbines and 
exciters in Station C. 

A gallery of concrete and steel 
was constructed to extend the 
length of the building and sup- 
port arc tube, feeder regulators, 
and mains. 

All wiring was to be supported 
on metal frames or within metal 
conduit, 

The illustrations convey the 
story of what the station is now, 
but no views are available to 
show the’old station. Not a sin- 
gle serious accident occurred 
through the entire reconstruction, 
neither loss of life nor personal 
harm and there was no greater 
average of service interruption 
than was normal to the old sta- 
tion. The entire work, planned 
and executed by the engineers 
and construction forces of the Pa- 
cific Gas & Electric Company, 
represents an outlay of approxi- 
mately $150,000. 

ELECTRICITY APPLIED TO 
PAPER-MAKING. 
BY ARCHIE RICE. 

Contra Costa is the foremost 
manufacturing county of Califor- 
nia. But comparatively few peo- 
ple know this. It has the largest 
oil refineries in western America, 
the second largest dynamite fac- 
tory in the world, the largest 
smelting and lead works on the 
Pacific Coast, a large copper 
smelter, a large steel mill, a big 
sugar refinery, powder works, 
rubber works, a big paper mill, 
and numerous minor industries scattered along or ad- 
jacent to its extensive bay and river frontage. 

The town of Antioch stands on the bank of the 
San Joaquin River, near where that stream empties 
into the upper reaches of San Francisco Bay. Close 
to Antioch is the plant of the Pacific Paper and Board 
Mills. It is the only concern of its kind on the Pacific 
Coast, and supplies the western territory as far east- 
ward as Salt Lake City. 

In the operation of this paper factory electricity 
from the lines of the Pacific Gas & Electric Company 
is used to drive all motors, ranging from 5-horse 
power to 400-horsepower each. Most of the motors 
are from 50 to 75-horsepower. 
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Interior of Station A during the reconstruction work, 
when the roof was off the building but the station 
in regular operation. The nearer box-like struc- 
ture was the temporary protective covering for 
a 1000-kilowatt motor generator set; and the one 
on the right covered a 1000-volt bus. 





Pacific Paper and Board Millis Plant, Near Antioch, California. 


The factory employs one hundred and _ twenty 
men, and produces an average of from thirty to forty- 
two tons of paper a day. Its principal products are 
pasteboard of various thicknesses, wrapping paper of 
different kinds, tissue paper, and straw-board used for 
egg cases. 

The raw material for these products looms high 
in imposing pyramids in the yards adjacent to the 
works. One pyramid of recent construction consisted 
of some four thousand bales of wheat straw hauled 
in from the grain fields of Contra Costa County. Two 
other pyramids each contained about two thousand 
bales of old paper of nearly every conceivable de- 
scription. Another pyramid consisted of bales of old 
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jute sacks, twine, fragments of 
burlap, and similar material. Then 
there were a half dozen great 
piles of old copies of the differ- 
ent San Francisco newspapers, 
eastern magazines, discarded tele- 
phone directories by the thousand, 
and heaps of circulars and pla- 
cards that had never been used. 
Also there were large. quantities 
of cottonwood timber, to be 
ctushed to fibre and later soaked 
into plastic pulp. 

The cottonwood fibre, or wood 
fibre, as it is commonly called, is 
the basic principle of the heavier 
tough papers having a parchment- 
like texture. 

In the process of making 
paper there are some seven stages 
through which the substance passes 
while being converted from old 
scrap paper into smooth new 
stock. Ordinarily it takes six hours for the evolution 
irom scrap heap to stock pile. A longer time is re- 
quired in the making of strawboard for egg boxes 
and in the production of tissue paper, as the pulp for 
these two products has first to undergo a cooking 
process. Also, before the old burlap, jute, and twine 
can be converted into pulp it is washed and treated 
chemically to remove foreign matter. 

The pulp condition is the first stage in paper- 
making, Great vats are filled with bits of old paper 
and the mass slowly and steadily revolved until it 
assumes the consistency of a soft mush. This mush 
is drawn off in pipes and allowed to flow 
upon an endless blankett. This blanket is 122 
inches wide, 122 feet long, and made of the finest 
wool. It passes over and between large spool-like 


drums. The pulp accumulates like scum on a mill. 


pond, steadily assuming homogenity, closeness, and 
2 uniform thickness to the width of the blanket, 122 
inches. As the water is gradually pressed out and the 
film of paper assumes consistency it is separated and 


- passed on through other sets of rollers, drying in tran- 


sit over big brass drums, and finally smoothed and 
ironed between highly polished, chilled-steel cylinders. 

Paper is made in an unending strip, or ribbon, 122 
inches wide, with a deckeled edge where it reaches the 
sides of the blanket. While the completed end of the 
paper is coming out of the ironers and being cut into 
the desired lengths, not 200 feet back on the ribbon 
the substance is only a very thin, soft scum without 
power to hold together unsupported. 

As different grades of paper are required the lot 
is evolved in one long ribbon. And when the next 
order takes its turn there is a blending of the two 
grades or shades of paper at that point. But the rib- 
bon goes right on, passing from one stage to another, 
without a break. Today a thick gray board to be cut 
up to form the covers of school books, tomorrow a 
thin, tough, yellowish paper to be used in wrapping 
packages in stores. 
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Two of the 2000-bale Pyramids of Old Paper to pe Made Into New. 


Tissue paper is made in the same long ribbons and 
of the same huge width, and then cut up into the 
sizes desired. 

Ordinary paper in its completed form is _ sub- 
jected in the factory office to three tests: (1) To 
determine its tensile strength; (2) to determine if it 
have the desired weight; (3) to determine if it have 
the desired thickness. The tensile strength is tested 
by means of a remarkably sensitive little instrument 
using air pressure upon a portion of the paper about 
the size of a dime. This pressure is gradually applied 
until the paper bursts, and the instrument records 
the pounds pressure attained. For instance, tissue 
paper can stand a pressure of about four pounds to 
the square inch, while some of the wrapping papers 
can take considerably more than one hundred pounds, 
and the thick, slate-colored board can withstand a 
pressure far beyond the power of the instrument to 
record. Tensile strength proves the toughness of the 
iabric, and the other tests, for weight and thickness, 
insure uniformity in the particular grade of paper 
called for by the contract. 


WIRELESS FROM AN AEROPLANE. 


- An interesting series of experiments with the 
wireless telegraph planned%for the aviators’ meet at 
San Francisco, January 7-14, 1910, were prevented by 
the wreck of Hubert Latham’s “Antoinette” on January 
10. Up to the time of printing this page it has not 
been possible to perform them, though they may be 
accomplished under the direction of Paul W. Beck, 
Lieutenant U. S. Signal Corps, and E. E. Ennis, ex- 
pert with the Western Wireless Equipment Company. 
The sending instrument to be employed weighs but 8 
oz. and is attached to the aviator’s wrist. The guy wires 
on the machine are used as a static ground, “earthing” 
being accomplished by induction, no physical connec- 
tion being practicable. The antennae consists of 120 
ft. of No. 6 aluminum wire, weighing two pounds, sus- 
pended from the guy wires of the aeroplane. 
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NEW WATER POWER REGULATIONS OF THE 
DEPARTMENT OF AGRICULTURE. 
Signed by the Secretary, Dec. 28, 1910. 
Water-power Permits. 


Reg. L-1. Preliminary water-power permits will allow the 
occupancy of the lands of the United States within National 
Forests for the purpose of securing the data required for an 
application for final permit and for such construction as may 
be necessary to preserve water appropriation during that 
period. Final water-power permits will allow the occupancy 
and use of such lands for the construction, maintenance and 
operation thereon of works for the main purpose of the gen- 
eration of electrical power. Preliminary or final permits for 
commercial water-power works, or for non-commercial water- 
power works of a capacity in excess of one thousand (1,000) 
electrical horsepower, will be granted, extended and _ re- 
newed only by the Secretary of Agriculture. Permits for non- 
commercial water-power works of a capacity of one thousand 
(1,000) electrical horsepower or less, and for transmission 
lines, not a part of any water-power works covered by a 
water-power permit will be granted, extended and renewed 
by the District Forester. The Secretary of Agriculture alone 
may revoke water-power permits. 


Non-commercial and Commercial Water-Power Works. 


Reg. L-2. The term “non-commercial water-power works” 
will be applied to water-power works owned and used solely 
by the permittees for one or more of the following purposes: 
In the operation of their own mines, or in the milling and 
reduction of ores therefrom; as auxiliary to irrigation works 
owned and operated by permittees; temporarily, in the con- 
struction of other works for which permission has already 
been granted the permittees; or by municipalities for munic- 
ipal purposes, or such other miscellaneous uses not herein 
enumerated as may be determined by the Secretary of Agri- 
culture to fall within this class. No charge will be made 
for the use and occupancy of lands for non-commercial water- 
power works. All other water-power works will be termed 
“commercial” (see Regulation L-7 for charges). 


Priority of Application. 


Reg. L-3. Priority of application for a preliminary water- 
power permit shall be established by filing an application 
as prescribed in Regulation L-9. Priority of application for 
a final water-power permit shall be established by filing an 
application as prescribed in Regulation L-10. If an applica- 
tion for a final permit as prescribed by the said regulation 
is filed within the period required in a preliminary permit, 
priority established thereunder shall be maintained, and with 
reference to priority such applicatio.: for final permit shz.il 
relate back and be effective as of the date of the application 
for the preliminary permit. Priority shall be maintained 
only when the projects shown in the application for the final 
permit are within the approximate limits of. diversion and 
discharge as shown in the application for the preliminary 
permit; priority shall be established for any projects out- 
side these limits from the date of filing the application for 
final permit. Priority established under an application for 
final permit shall be lost if the applicant fails to return a 
duly executed stipulation, as prescribed in Regulation L-12, 
within (90) days from the date it is mailed by the District 
Forester, unless such period is extended by written authority 
of the Secretary of Agriculture. Priority established under 
an application for preliminary permit shall be lost if the ap- 
plication for final permit, as prescribed in Regulation L-10, 
is not filed within the time required in the preliminary permit. 

Priority established under an application for final per- 
mit shall be lost if the permit is revoked. No other appli- 
cation for a like use, covering in whole or in part the same 
lands, shall be accepted from the permittee whose priority 
of application is lost until the expiration of one year there- 
after. 
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Exclusive Use and Occupancy of Lands Under Permit. 


Reg. L-4. No application for preliminary or final water- 
power permit will be accepted, and no permit will be granted 
thereunder while the lands applied for are occupied and 
used under an existing water-power permit. Upon ascer- 
taining that the lands applied for are so occupied and used, 
the District Forester will return the application and inform 
the applicant fully of the reasons why the application can not 
be accepted. 


Water Rights. 


Reg. L-5. Occupancy and use of National Forest lands 
is the sole privilege granted under a water-power permit. 
In the issuance of such permits no attempt will be made to 
adjudicate water rights since water rights are acquired under 
state laws and adjudicated by the courts. Therefore, no pro- 
tests against the granting of an application, if based upon 
alleged lack of water rights will be considered; nor, in gen- 
eral, will any allegation that the time of beginning or com- 
pletion of construction has been, or is delayed by litigation 
over water rights be accepted as a sufficient reason for grant- 
ing any extensions of time. 


Term of Permits. 


Reg. L-6. Unless sooner revoked by the Secretary of 
Agriculture, a final water-power permit shall terminate at the 
expiration of fifty (50) years from the date of the permit, 
and may then be deemed to be an application by the permittee 
for a new permit to occupy and use such lands as are occu- 
pied and used under the original permit: Provided, that 
the permittee shall, not less than two nor more than four 
years prior to the termination of the permit, formally notify 
the Secretary of Agriculture that it desires such new permit, 
and will comply with all laws and regulations at such time 
existing, regulating the occupancy and use for water-power 
purposes of lands of the United States within the National 
Forests. 


Charges. 

Reg. L-7. The occupancy and use of lands of the United 
States within National Forests under a preliminary or final 
water-power permit, other than non-commercial, shall be con- 
ditioned upon the payment of an annual charge, based upon 
the value for power purposes of such lands, and the meas- 
use of said value shall be the net power capacity of the works, 
as defined in Regulation L-8, and the rates at which the 
charge shall be calculated shall be for each net electrical 
horsepower per annum as follows: 


Por the ist year........... 0.10 dollar 
For the 2nd year........... 0.2@ dollar 
For the 3rd year........... 0.30 dollar 
a | a are 0.40 dollar 
For the 5th year........... 0.50 dollar 
For the 6th year........... 0.60 dollar 
For the 7th year........... 0.70 dollar 
aR | ae 0.80 dollar 
For the 9th year..........- 0.90 dollar 
For the 10th year and each 
succeeding year ........ 1.00 dollar 


The above rates per net electrical horsepower per annum 
shall apply to preliminary water-power permits, in accord- 
ance with the net power capacity of the works as estimated 
at the time of granting the preliminary water-power permit, 
and if the final application is made in accordance with the 
terms of the preliminary permit all payments made under 
the preliminary permit shall be credited to the permittee 
and be applied to the payment due at the time of granting the 
final permit and jor to payments to become due thereafter: 
Provided, however, that if the final permit provides for only 
a partial development of the project or projects protected 
by the preliminary permit then only a proportional part of 
such payments as may have been made under the prelimi- 
nary permit will be applied on payments due or to become due 
under the final permit. 

The above rates shall also apply to final water-power 
permits, and if the works are completed and operation is 
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begun within the time specified in the stipulation executed 
by the permittee or any approved extension thereof all pay- 
ments made prior to such specified date under the final per- 
mit and all payments which have been credited upon the 
final permit shall be applied on payments due or to become 
due under the final permit. 

The minimum rate of ten (10) cents per net electrical 
horsepower per annum shall also apply upon the date of 
the termination of the period for the completion of con- 
struction and beginning of operation as specified in the stip- 
ulation (or in any approved extension thereof), if the works 
are completed and operation is begun within such specified 
period and shall increase by ten (10) cents per net electrical 
horsepower per annum for each year thereafter until a rate 
of one dollar ($1.00) per net electrical horsepower per annum 
is reached and shall then remain at that rate until the ex- 
piration of the permit. 

The minimum rate of ten (10) cents per net electrical 
horsepower per annum shall apply proportionately to the 
fractional part of the calendar year succeeding the date of 
the granting of the preliminary permit, the final permit, and 
the date specified in the stipulation for the completion of con- 
struction and beginning of operation (or any approved exten- 
sion thereof) if the works are completed and operation is 
begun within such specified period, and also to the following 
full calendar year, 

If the original permittee sells or transfers his improve- 
ments in accordance with Regulation L-15 and a new permit 
is issued to the vendee or transferee, the subsequent annual 
charges shall be at the rates that would have been required 
under the original permit, and any advance payments made 
by the original permittee may be applied pro tanto on the 
new permit. If all or any part of the amounts due for charges 
as required in the preliminary permit shall, after due notice 
has been given, be in arrears for sixty days, then and there- 
upon the preliminary permit shall terminate and be void. 
If all or any part of the amounts due for charges as required 
in the final permit shall, after due notice has been given, 
be in arrears for six months, then and thereupon the final 
permit shall terminate and be void. 

Nothing in this regulation shall be construed to alter or 
amend the rates or the methods of fixing the charges as spe- 
cifically provided in any existing permit. 


Power Capacity of Works. 


Reg. L-8. The term “gross power capacity,” as used in 
these regulations, shall mean the power capacity of the entire 
works to be constructed, maintained, and jor operated in 
whole or in part, under the permit for which application is 
made; provided that the term “power capacity,” as used in 
this regulation, shall mean estimated average annual station 
output in electrical horsepower, which, under continuous 
operation with reasonable load factor, is possible of develop- 
ment from all water available therefor, falling through effect- 
ive head, with deductions for reasonable mechanical and elec- 
trical losses in generating machinery, and that the term “load 
factor,” as used in this regulation, shall mean ratio of aver- 
age output to maximum output. 

The “net power capacity” upon which the charges are 
based (see Regulation L-7) shall be determined by making 
the following deductions from the gross power capacity of the 
entire works: 

(A) An amount bearing approximately the same ratio 
to the storage power of the reservoir or reservoirs, proposed 
to be constructed or maintained under permit, as the area of 
unreserved lands and patented lands within the flood lines of 
such reservoir or reservoirs bears to the total area within 
said flood lines, as of the beginning of each year. 

(B) An amount bearing approximately the same ratio 
te the difference between the gross power capacity and the 
storage power as the length of the conduit or conduits, pro- 
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posed to be constructed or maintained under permit, upon 
unreserved lands and patented lands, bears to the total length 
from intake to power-house of the conduit or conduits, as of 
the beginning of each year. 

(C) From the gross power capacity remaining after de- 
ductions (A) and (B) have been made a further deduction 
shall be made which, in per cent, shall be calculated by mul- 
tiplying the square of the distance of primary transmission 
in miles by the constant factor 0.001; but in no case shall 
deduction (C) exceed twenty-five (25) per cent. 

The term “storage power,” as used in these regulations, 
shall mean that part of the aforesaid gross power capacity 
which is made possible of development by the use of any 
reservoir or reservoirs to be constructed or maintained in 
whole or in part under permit. The word “conduit,” as used 
in these regulations, shall include ditches, canals, flumes, pipe 


lines, and all other means for the conveyance of a flow of 


water. 

If any part of the electric energy generated by the works 
constructed in whole or in part under permit is used by the 
permittee in the operation of its own mines, or in the mill- 
ing or reduction of ores therefrom, or as auxiliary to irriga- 
tion works owned and operated by the permittee, or for 
such other miscellaneous uses as may be determined by the 
Secretary of Agriculture to fall within “non-commercial” 
use, the net power capacity upon which the charge for any 
year is to be calculated shall, before such calculation, be re- 
duced by an amount bearing approximately the same ratio 
to the net power capacity as the amount of electric energy 
generated by the works and used for the above purposes, 
bears to the total amount of energy generated by the works 
during the last preceding year. 

If at any time not less than ten (10) years after the 
original or after the last preceding determination of the 
gross power capacity, the permittee or the Secretary of 
Agriculture on the ground of the inaccuracy, insufficiency, 
or inapplicability of the data upon which the original or said 
last preceding determination of the gross power capacity 
was made, shall apply for or give notice of review of the 
original or last preceding determination, then and thereupon 
such review shall be taken by the Secretary of Agriculture 
and a re-determination of the gross power capacity and of 
the storage power shall be made, and thereupon the re- 
determined gross power and the re-determined storage power 
shall, for the purpose of determining the charges, and from 
the beginning of the next calendar year, be taken to be the 
gross power capacity of the works and the storage power 
of the reservoir or reservoirs. 

The decision of the Secretary of Agriculture shall be 
final as to all matters of fact upon which the determination 
of the gross power capacity of the works and the storage 
power of the reservoir or reservoirs depend. 


Application for Preliminary Water-Power Permit. 


Reg. L-9. All applications for preliminary permits to 
occupy and use the lands of the United States within National 
Forests for the purpose of securing the data required for a 
final application for water-power works and for such con- 
struction as may be necessary to preserve water appropria- 
tion during the period, shall be filed with the District Forester 
of the district in which such lands are situated, and shall 
consist of the following: 

(A) An application in triplicate on Form 58, or........ 

(B) A map on tracing linen and either one Van Dyke 
negative or three blue print copies, cut to a uniform size not 
larger than 28 by 40 inches, and not smaller than 24 by 36 
inches, with scale so selected as to show the entire project 
upon a single map, showing the approximate location of the 
dams, reservoirs, conduits, power houses or other works for 
which final application is to be made; each separate sheet 
of maps, estimates and data shall be signed and dated by 
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the applicant, if the proposed development is to be upon 
surveyed land, the map shall show for each reservoir site 
the distance and bearing of one extremity of the dam from 
the nearest existing corner of the public survey, and the 
approximate position and area of the flood line of the res- 
ervoir; for each conduit line, the distance and bearing of each 
terminus from the nearest existing corner of the public survey, 
and the approximate location and length of the conduit; 
and for each power-house site, the distance and bearing of one 
corner of the site from the nearest existing corner of the public 
survey, and the approximate area of the site. If on unsurveyed 
land, the distances and bearings may be taken from some 
natural feature that can be readily recognized upon the ground 
as a stream junction for example, or from a permanent monu- 
ment, that can be readily found. 

(C) A statement in triplicate, estimating the amount of 
water available for use and the total head at each proposed 
power house. 

(D) Estimates in triplicate of the amount of power that 
may be developed at each proposed power house. 

(E) Prima facie evidence in triplicate, certified by the 
proper public officer, of the appropriation by the applicant 
or its predecessors of all the water which it is proposed to 
use in the operation of the works applied for. 

Application must be made for the occupancy and use of 
such lands for a definite limited period only, which period 
will allow a reasonable time for the preparation and filing of 
the final application as prescribed in Regulation L-10. 

The time prescribed in the preliminary permit may, upon 
application, be extended by the Secretary of Agriculture if 
the completion of the final application has been prevented by 
unusual climatic conditions that could not reasonably have 
been foreseen or by some special or peculiar cause beyond 
the control of the permittee. 

Although not required as an essential part of the applica- 
tion, a statement from the District or Supervising Engineer 
of the U. S. Reclamation Service, to the effect that the grant- 
ing of the permit applied for will not interfere with any Gov- 
ernment reclamation project, should be submitted with the 
application. 

An application for a preliminary water-power permit filed 
with the District Forester shall not be complete until the last 
map or paper required by this regulation shall have been filed 
in the form prescribed. 


Application for Final Water-Power Permit. 


Reg. L-10. All applications for final permits to occupy and 
use the lands of the United States within National Forests for 
commercial water-power works and for non-commercial water- 
power works of more than 1000 electrical horsepower capacity 
shall be filed with the District Forester of the District in 
which the lands are situated, and shall consist of the follow- 
ing: 

(a) An application in triplicate on Form —. 

(b) Maps of location and plans of structures, both 
on tracing linen with either one Van Dyke negative or two 
print copies cut to a uniform size not larger than 28 by 40 
inches and not smaller than 24 by 36 inches, with a graphical 
scale of not less than 6 inches in length drawn thereon. 
Separate sheets shall be used for maps of location whenever 
the whole survey cannot be shown upon a single sheet. Each 
separate sheet of maps and plans shall contain the affidavit 
of the applicant’s engineer and the applicant’s certificate. 

(1) The following maps and plans shall be filed for each 
reservoir which will be used as a part of the complete power 
project: (a) A contour map of each reservoir site, dam, 
and dam site, on a scale of. not more than 400 feet to the inch 
with a contour interval of not more than 10 feet. U. S. 
Geological Survey datum should be used where available. The 
maps shall show the reference lines for the initial point of the 
survey and all land subdivisions within the flood lines of the 
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reservoirs, and the status of all such lands which are within 
the National Forest, designating separately National Forest 
land and patented land. (b) Plans, elevations, and cross 
sections of the dams, showing spillways, sluiceways, or sluice- 
pipes, the character of the material to be used, and the type 
of construction. 

(2) The following maps and plans shall be filed for the 
entire length of each conduit which will be used as a part of 
the complete power project. (a) A contour map of the entire 
conduit location, except pressure lines, on a scale of not more 
than 400 feet to the inch with contour interval of not more 
than 10 feet and a profile of the pressure lines. U. S. Geological 
Survey datum should be used where available. The contours 
shall cover either an area of 100 feet in width on each side of 
the center line of the conduit, or a difference in elevation of at 
least 25 feet above and below the grade line of the conduit. 
This map shall show the transit line of the survey and the 
center line of the proposed final location of conduits, includ- 
ing curves between tangents, the reference line for the loca- 
tion of termini, all land subdivisions to be crossed by the con- 
duit, and the distance, from the nearest section or quarter 
section corner, of the intersection of the transit line with sec- 
tion lines. If such corners cannot be found within a half mile 
of the line the fact should be noted upon the map and the tie 
may be omitted. This map shall also show the status of land 
within the National Forest which will be crossed by the con- 
duits, designating separately National Forest land and pat- 
ented land, what sections of the conduit will be in flume, ditch, 
tunnel, pipe, etc., and the grade of each section. (b) Plans, 
elevations, and cross sections of each type of conduit, show- 
ing material, dimensions, grade, flow line, and capacity, and 
plans of intake works and forebays. 

(3) The following maps shall be filed for all power-house 
sites which will be used as a part of the complete power 
project. Contour maps on a scale of not more than 50 feet 
to the inch with contour interval of not more than 5 feet, of all 
proposed power-house sites, showing connections between in- 
itial point of survey and the reference corner of the public 
survey, the proposed locations of power-houses, other build- 
ings, etc., and the status of the lands to be used, designating 
separately National Forest land and patented land. This map 
shall also state the proposed type and probable number and 
rated capacity of the water wheels and generators to be used. 

(4) The following maps shall be filed for such portions 
of transmission lines as lie within the exterior boundaries 
of a National Forest: A map of the survey of the proposed 
final location of the center line of the transmission line on a 
seale of not more than 1000 feet to the inch. This map shall 
show the reference lines for the location of intersections with 
National Forest boundaries, all land subdivisions to be crossed 
by the transmission line, the distances from the nearest sec- 
tion or quarter section corner, of the intersection of the survey 
lines with the section lines and the status of the lands to be 
crossed by the transmission line, designating separately Na- 
tional Forest land and patented land. 

(c) Copies of field notes in triplicate of the entire final 
location survey of conduits and transmission lines and the 
exterior boundaries of power-house and reservoir sites, bearing 
the affidavit of the applicant’s engineer and the applicant’s 
certificate. : 

(d) Detailed estimate in triplicate of the amount of 
maximum, minimum and average output of the proposed 
works in electrical horsepower at the generator switchboard, 
bearing the affidavit of the applicant’s engineer and the ap- 
plicant’s certificate. This estimate shall be accompanied by a 
detailed statement in triplicate of the complete data upon 
which estimates are based, consisting of a statement of the 
amount of water appropriated, the estimated average amounts 
of water to be used from natural flow and from storage, 
stream measurements, run-off and evaporation records, total 
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and effective heads, estimated efficiencies of machinery, and 
estimated load factor of the plant. 

(e) Prima facie evidence in triplicate, certified by the 
proper public officer, of the appropriation by the applicant or 
its predecessors of all the water which it is proposed to use 
in the operation of the works. If such evidence has been filed 
with a preliminary application only such additional evidence 
will be required as will cover appropriations or transfers sub- 
sequent to the date of the evidence filed with the preliminary 
application. 

(f) Articles of incorporation, if a corporation, certified 
under the State seal, with copies in duplicate, or articles ot 
association or partnership properly certified with copies in 
duplicate, and, if a corporation organized under the laws of 
a State or Territory other than the State or Territory in which 
the project is located, evidence in triplicate, of the right to 
operate within the State or Territory within which the works 
are to be located. 

Maps and field notes shall designate by termini and 
length each conduit and transmission line, and by initial 
point and area each reservoir site, and power-house site. The 
termini of conduits and intersections of transmission lines 
with National Forest boundaries and the initial point of 
survey or power-house and intake sites shall be fixed by refer- 
ence of course and distance to the nearest existing corner of 
the public survey. The initial point of the survey of 
reservoir sites shall be fixed by reference of course 
and distance to the nearest existing corner outside of the 
reservoir by a line, or lines, that does not cross an area that 
will be covered with water when the reservoir is in use. 
When either terminus or a conduit, or intersections of trans- 
mission lines with National Forest boundaries, or the initial 
point of the survey of a reservoir or power-house site, is upon 
unsurveyed land, it shall be connected by traverse with an 
established corner of the public survey, and the distance from 
the terminus or initial point to the corner shall be computed 
and noted on the map and in the affidavit of the applicant’s 
engineer. When an established corner of the public survey 
is more than 2 miles distant, this connection may be with a 
natural object or a permanent monument which can be readily 
found and recognized and which will fix and perpetuate the 
position of the terminus or initial point. This map shall show 
the position of such point and shall give the course and dis- 
tance to the terminus and initial point. The field notes shail 
give an accurate description of the natural object or monu- 
ment and full data of traverse as required above. The affi- 
davit of the applicant’s engineer and the applicant’s certificate 
shall state the connections. 

Each separate original map, plan, set of field notes, es- 
timates and data, evidence of water right, articles of incor- 
poration and evidence of right to do business within the State, 
when required,, shall be plainly marked “Exhibit A,” Exhibit 
B,” etc., respectively and referred to by such designation in the 
application. Maps and plans shall in addition be described in 
the application by their titles as “Exhibit A,” map of location 
of, etc., “Exhibit B,” plan of, ete. Duplicate and triplicate 
copies should be marked “Exhibit A, Duplicate,” “Exhibit A, 
Triplicate,” etc. Maps shouid be rolled for mailing and should 
not be folded. 

An application for final permit filed with the District 
Forester shall not be complete until the last map or paper 
required by this regulation shall have been filed in the form 
prescribed. . 


Application for Non-Commercial Water-Power Permit, 1000 
Horsepower or Less. 

Reg. L-11. Applications for permission to occupy and use 
the lands of the United States within National Forests for non- 
commercial water-power works of 1000 electrical horsepower 
capacity or less, shall be filed with the District Forester of the 
District in which such lands are situated, shall be in writ- 
ing, and shall be accompanied by: 
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(a) A map in triplicate showing the location of dams, 
reservoirs, conduits, power-houses and transmission lines or 
other works. 

(b) Field notes of the survey in triplicate. 

(c) Prima facie evidence in triplicate, certified by the 
proper public officer, of the appropriation by the applicant or 
its predecessors of all the water which it is proposed to use 
in the operation of the works. 

(d) A statement in triplicate of the amount of water 
to be diverted for use and the amount of power to be de- 
veloped. 

The map shall consist of one original on tracing linen and 
either one Van Dyke negative or two print copies, and shall 
be not larger than 28 by 40 inches or smaller than 24 by 36 
inches, and may be of any convenient scale. If the proposed 
development is to be upon unsurveyed land, the map shall 
show, for each reservoir site, the distance and bearing of the 
initial point of survey from the nearest existing corner of the 
public survey, the location of the flood lines of the reservoir, 
and its area; for each conduit line, the distance and bearing 
of each terminus from the nearest corner ofthe public survey, 
the location of the center line of the conduit, and its length; 
and for each power-house site, the distance and bearing of the 
initial point of survey from the nearest corner of the public 
survey, the location of the exterior boundaries of the site and 
the area. If on unsurveyed land the distances and bearings 
may, if the nearest existing corner of the public survey is 
more than two miles distant, be taken from some natural ob- 
ject or permanent monument that can be readily found and 
recognized, and which will fix and perpetuate the position of 
the terminus or initial point. 

Reg. L-12. Before a water-power permit for non-commer 
cial water-power works of over 1000 electrical horsepower 
capacity shall be issued, the permittee shall execute a stipu- 
lation to include such of the requirements enumerated in Reg- 
ulation L-13 as may be necessary to protect National Forest 
interests. Stipulations will not be required for non-commercial 
water-power works of 1000 electrical horsepower or less, or for 
transmission lines, not a part of any water-power works cov- 
ered by a water-power permit. 


Stipulations by Applicant for Final Water-Power Permit. 


Reg. L-13. Before a final permit for commercial water- 
power works shall be issued, the permittee shall execute and 
file with the District Forester a stipulation: 

(A) To pay for the full value of all merchantable timber 
upon National Forest lands to be cut, injured, or destroyed. 

(B) To pay full value for all damage to the National 
Forests resulting from the breaking of or the overflowing, 
leaking or seeping of water from the works to be constructed, 
maintained or operated under the permission applied for and 
for all other damage to the National Forests caused by the 
neglect of the permittee or the employees, contractors, or 
employees of the contractors of the permittee. ‘ 

(C) To dispose of all brush and other refuse resulting 
from the clearing out or cutting of timber on the National 
Forest lands to be ocupied under the permit for which appli- 
cation is made. 

(D) To clear and keep clear the land along the trans- 
mission line where it crosses National Forest lands. 

(E) To protect all Government and other telephone lines 
at crossings of and at all places of proximity to the transmis- 
sion line and to maintain the line in such a manner as to pre- 
vent injury to stock grazing on the National Forests. 

(F) To do all reasonably within its power to prevent 
and. suppress forest fires on or near the lands to be occupied 
under permit. 

(G) To build and repair roads and trails whenever any 
roads or trails are destroyed or injured by construction work 
or flooding under the permission applied for, and to build 
and maintain necessary and suitable crossings for all roads 
and trails which intersect the conduit, if any, constructed, op- 
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erated or maintained on the lands the occupancy and use of 
which is applied for. 

(H) To sell electric energy to the United States, when 
requested, at as low a rate as is given to any other pur- 
chaser for a like use at the same time; provided that the 
permittee can furnish the same to the United States without 
diminishing the measured quantity of energy sold before such 
request to any other customer by a binding contract of sale; 
and provided further, that nothing in this clause shall be con- 
strued to require the permittee to increase its permanent 
work or to install additional generating machinery. 

(1) To construct its works on the locations shown upon 
and in accordance with the maps and plans filed with its final 
application for a water-power permit and to make no material 
deviation from said location unless and until maps and plans 
showing such deviation shall have been filed with the District 
Forester and approved by the Secretary of Agriculture. (See 
Regulation L-15). 

(J) To begin the construction of the works, or the sev- 
eral parts of tue works, within a specified period or periods 
from tne date of the permit for which application has been 
made, and thereafter to diligently and continuously prose- 
cute such construction unless temporarily interrupted by 
climatic conditions or by some special or peculiar cause be- 
yond the control of the permittee. The term “construction 
of the works” as used in this regulation shall be deemed and 
taken to mean only the actual construction of dams, con- 
duits, power houses, transmission lines, or some permanent 
structure necessary to the operation of the completed works, 
and shall not include surveys or the building of roads and 
trails, or the clearing of reservoir sites or other lands to be 
occupied, or the performance of any work preliminary to the 
actual constuction of the permanent works. 

(K) To complete the construction and begin the opera- 
tion of the works, or the several parts of the works, within 
a specified period or periods from the date of the permit 
for which application has been made. 

(L) That any approval by the Secretary of Agriculture 
of any alteration or amendment, or of any map or plan, or 
of any extension of time, shall affect only the portions spe- 
cifically covered by such approval: And no approval of any 
such alteration, amendment, or extension shall operate to 
alter or amend, or in any way whatsoever be a waiver of 
any other part, condition, or provision of the stipulation. 

(M) To pay annually in advance for the use and occu- 
pancy of the land at the rate specified in Regulations L-7 
and L-8, 

(N) To operate continuously for the generation of elec- 
tric energy the works constructed and maintained in whole or 
in part under the permit unless upon a full and satisfac- 
tory showing that such operation is prevented by unavoid- 
able accidents or contingencies, this requirement shall be 
temporarily waived by the written consent of the Secretary 
of Agriculture, 

(O) That the works to be constructed and maintained 
under the permit, will not be owned, leased, trusteed, pos- 
sessed, or controlled by any device or in any manner so that 
they form part of, or in any way affect any combination in 
the form of an unlawful trust, or form the subject of any 
contract or conspiracy to limit the output of electric energy, 
or in restraint of trade with foreign nations or between two 
or more States or Territories, or within any one State or 
Territory in the generation, sale, or distribution of electrical 
energy. 

(P) To install and maintain in good operating condition 
accurate measuring weirs, gauges, and other devices approved 
by the Secretary of Agriculture, adequate for the determi- 
nation of the natural flow of the stream or streams from 
which the water is to be diverted for the operation of the 
works and of the amount of water used from the natural flow 
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in the operation of the works and of the amounts of water 
held in and drawn from storage, and to keep accurate and 
sufficient records, to the satisfaction of the Secretary of 
Agriculture, of the above named measurements. 

(Q) That the books and records of the permittee in so 
far as they show the amount of electric energy generated by 
the works constructed or maintained, in whole or in part, 
under permit, or the amount of water held in or used from 
storage, or the stream flow or other data of the watershed 
furnishing water used in the generation of electric energy, 
shall be open at all times to the inspection and examination 
of the Secretary of Agriculture, or his duly authorized rep- 
resentative, and that the permittee will during January of 
each year make a return to the Secretary of Agriculture, 
under oath, or such of the measurements or records made by 
or in the possession of the permittee as may be required by 
the Secretary of Agriculture and for the year ending on 
December thirty-first preceding. 


Changes in Location or Structures During Construction. 


Reg. L-14. During the progress of construction amend- 
ments to maps of location or plans of structures will be re- 
quired from the Permittee if there is a material deviation 
from the maps or plans as originally filed, but no deviation 
will be considered material which involves a change of less 
than 10 per cent in the estimated gross capacity of the works, 
or a physical interference with the use of lands granted by 
existing permits or pending applications. Any approval of an 
amendment of a map or plan, or of any extension of time 
shall be in the form of a supplemental stipulation and permit 
so drawn as to become a part of the original stipulation and 
permit, and a substitute for the clauses amended. Any ap- 
proval by the Secretary of Agriculture of any amendment of 
any map or plan shall apply only to the portions specifically 
covered by such approval and no approval of any such amend- 
ment shall operate to amend or be in any way a waiver of 
any other part, condition or provision of the stipulation. 

If after the completion of the works there are any devia- 
tions in locations from those shown upon the original map, 
or approved amendments thereof. additional maps prepared in 
the manner prescribed for original maps of location will be re- 
quired to be filed with the District Forester within six months 
after the completion of each part of the works showing the 
extent of such deviations and the final locations of such parts 
of the works. Also upon the completion of the works detailed 
working plans will be required of the works as constructed, 
except of such parts as have been constructed in compliance 
with plans originally filed or approved amendments thereof. 
Such new or additional plans may be originals on tracing linen 
or Van Dyke negatives of the Permittee’s own working plans. 
The plans of conduits, dams, and appurtenant structures must 
be complete; of power houses, only general lay-out plans are 
required. 


Extension of Time for Beginning and Completion of Con- 
struction. 


Reg. L-15. An extension of the periods stipulated by the 
Permittee for beginning construction, or for the completion 
of construction, and the beginning of operation, will be 
granted only by the written approval of the Secretary of 
Agriculture after a showing by the Permittee satisfactory 
te the Secretary of Agriculture that the beginning or com- 
pletion of construction and beginning of operation has been 
prevented by engineering difficulties that could not reason- 
ably have been foreseen, or by other special and peculiar 
causes beyond the control of the Permittee. 


Transfer of Water-Power Works and Issue of New Permit. 


Reg. L-16. Upon the presentation to the Secretary of Ag- 
riculture of certified copies of Sale, Lease, Assignment, Exe- 
cution of Judgment, or other form of transfer of the prop- 
erties or other rights of the Permittee in and to the works 
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constructed under a water-power permit and of the water or 
other rights necessary to the enjoyment of the use of the said 
works, the said Secretary may, in his discretion, upon the for- 
mal surrender of the original permit, and the filing of a stip- 
ulation satisfactory to the said Secretary by the purchasers, 
transferees, executors, successors, lessees, or assigns of the 
original permittee, issue a new permit for the unexpired term 
oi the original permit to such purchasers, transferees, exec- 
utors, successors, lessees or assigns, authorizing him, it or 
them to occupy and use the lands of the United States speci- 
fied in the original permit for the purposes named in the 
original permit. 


False Certificates and Affidavits by Applicants and Engineers. 

Reg. L-17. If any person shall make a false engineer’s 
affidavit under regulation L-10. The Secretary of Agriculture 
may order that no map, field notes, plan, or estimate made 
by such person shall be received or filed while the order 
is in force. If any applicant shall offer or file any map, field 
notes, plan, or estimate bearing a false engineer's affidavit, 
knowing the same to be false, the Secretary of Agriculture 
may order that no water-power application shall be received 
from, and no water-power permit shall be granted to such 
applicant while the order is in force. 


MACHINE TOOL-DRIVE. 


BY PAUL R. SHIPLEY.’ 


The direct current motor of 220 volts has proven 
the most satisfactory installation where a wide range 
of speed is required for machine tool-drive for lathes, 
for boring mills of the vertical and the horizontal type, 
for drill-presses, shapers, and so forth. But for plan- 
ers, slotters, punch and shears, rolls, fans, centrifu- 
gal pumps, line shafting, and similar apparatus the 
alternating current motor of 220 or 440 volts has been 
found the most efficient. 

The alternating current motor, when used in plan- 
ing mills or where dust is present, has the field to 
itself, as it causes no commutator troubles. Dust and 
other foreign matter have proven destructive to the 
direct current machine. Where a direct current motor 
of the shunt and compound-wound type is used much 
care must be taken to protect the shunt field circuits, 
because an open in such circuits will always prove dis- 
astrous to the motor as well as to the tool. This is so 
because an excess of speed is attained when the shunt 
field circuit is opened. 

Direct-connected shunt and compound-wound 
motors of the variable speed type are the most val- 
uable for machine drive, and such motors should be 
used for metals, castings, and forgings. In the old 
methods of cone drive considerable loss of time was 
caused by the shifting of belts, the changing of gear- 
ing. 

The most desirable and perfect motor for lathes, 
boring mills, drill presses, bolt cutters, and so on is 
the shunt-wound type with an interpole. The wind- 
ings on such a motor are in series with the armature 
and are sparkless under every condition, and they 
have the rocker arm stationary. With this motor the 
widest ranges of speed are obtainable, and perfect 
commutation is secured. These motors are of the 
same horsepower rating as the common type of shunt 
and compound-wound, but they are considerably larger 
on account of the low speed attainable and also on ac- 
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count of the small interpole and the additional. size 
of the armature. This feature has too often been the 
cause of the use of the common type of shunt and com- 
pound-wound motors. Since space is invariably a 
feature of machine tool design, shapers should be 
driven by compound motors of variable speed types, 
as the reversal of the cutting tool increases the torque. 
The compound winding assists materially in handling 
the inrush of current within reasonable limits. And 
that is a material consideration. 

Compound-wound motors should be used on all 
machines of the reciprocating type, such as planers, 
slotters, shapers, and so on. But I have found that 
motors of the interpole type gave very good satisfac- 
tion on slotters, and that the common shunt-wound 


type proved itself fairly well on planers. 


The main feature of the reciprocating drive is the 
self-regulation of the motor. It is most noticeable in 
the shunt and compound-wound type, or in the in- 
duction motor, as the speed varies slightly in these 
motors, from no load to full load. With motors for 
planers allowance should be figured for the short travel 
of the planer bed on short cuts, as considerable cur- 
rent is required for the reversal. The horsepower re- 
quired for this type of machine should be determined 
only on the inrush of current on quick reversals, rather 
than on the power the cutting tool requires. Heavy 
fiy-wheels will, to a certain extent, remedy this evil 
when used on punch and shears, presses, and other 
machines requiring fly-wheel acceleration; but great 
care should be observed in starting because of the 
heavy inrush of current during the period of accelera- 
tion. 

Motors of 1500 or more revolutions a minute, of 
the direct current type, will always cause commuta- 
tion troubles if direct-connected to fans, blowers, and 
so forth, as the high speed causes considerable vibra- 
tion. But this trouble can be partly eliminated by 
the use of belts. 

Series motors are mostly used only for cranes, 
hoists, transverse and turntables; the speed, of course, 
varying with the loads. They will stand an almost 
unlimited amount of hard usage. But the series 
motors or any motor requiring the use of armature 
resistence for regulating duty proved by actual use 
to be disastrous to machine tool-drive. 

All starting and regulating apparatus for machine 
tool-drive should be located or controlled from a point 
very handy to the operator, and, when possible, should 
be located on the carriage of the machine. 

Any silent chain drive simplifies a machine, as 
it entirely eliminates the network of gears. It is 
also valuable where the driving gear is located some 
distance away, but this would require intermediate or 
idler gears and additional shafting and bearings. 

Rawhide gearing is an important factor in machine 
tool-drive; it eliminates noise. But my advice is to 
get your rawhide gearing much larger than the steel- 
cut or brass gears for the same work. 

The cost of maintaining an alternating current 
motor of the induction type is small as compared with 
the cost of maintaining a commuting motor. So the 
alternating current drive is far better adapted for 
planing mills, private machine shops, laundries, and 
such industrial concerns. 
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THE HISTORY OF GAS-LIGHTING IN 
VALLEJO. 


BY E. C. JONES." 


Vallejo was created in the belief that it was 
to be the capital of California. In early days 
Santa Barbara and then Monterey had been 
old Spanish and Mexican capitals. Califor- 
nia’s first legislature had met at old Mon- 
terey in the winter of 1850, and later, upon 
urgent solicitation and the extension of many 
glowing promises, had moved the seat of government 
to the more convenient town of San Jose, which proved 
too small to house the few score legislators that came 
in by stages and wagons in the rainy season. 

Then came the princely offer of General M. G 
Vallejo. He would give the state a site for a capital. 
and he would erect upon it a state house. For did he 
not possess an immense Mexican grant of 250,000 
acres of land, including most of what is now Solano 
County and all of Mare Island, the reserve pasture 
where he kept his mares. In early days in California 
mares were always pastured, never worked. San Jose 
increased her bid; she would deed a park area of sev- 
eral city blocks. Ah! but General Vallejo would give 
the state a townsite up at the head of San Francisco 
bay, accessible both by land and by water and on the 
regular route between San Francisco and the mines 
and nearer to the centre of population in that pioneer 
period, when the tributaries of the Sacramento held 
their tens of thousands of gold-seekers. 

So, in January of 1852, the legislators converged 
upon the new state capital at Vallejo. They came by 
river steamers, in the rain, and they found only a long, 
wooden, barn-like building standing dismally at the 
edge of the tules that skirted the narrow strait, across 
which the city of Vallejo, with some 15,000 people, 
now looks boldly and unafraid at the warlike equip- 
ment of the Mare Island Navy Yard. Those early 
legislators shivered, they sneered, and perhaps some 
of them swore, for the town to be was not there yet. 
The wooden state house was about the only shelter 
in sight. Financial difficulties had come to General 
Vallejo, and he had not been able to fulfill his ex- 
pectations. So the next year near-by Benicia became 
the capital, and had San Jose and Sacramento as hope- 
ful rivals until Sacramento the next year won out with 
better promises. Again the fates had been unkind to 
the Vallejos. 

Here it is of interest to introduce a bit of little- 
known California history as related in San Francisco 
a few years ago by Mrs. F. A. Van Winkle of Colusa, 
who as Miss Frances Anne Cooper of Howard County, 
Missouri, arrived in California with her father’s fam- 
ily in 1846, and the 3d of October of that pre-pioneer 
year settled with the family at what is now Napa. 
Here is her story in part: 





E. C. Jones 


“Father had moved to San Francisco, now called Benicia, 
and had started a boarding house. Dr. Semple, who was a native 
of Kentucky, owned nearly all the land where the town is now. 
In those days that was thought to be the coming city. The 
present San Francisco was but an insignificant group of tents 
occupied by Spanish people and bearing the name Yerba Buena. 


1Chief Engineer Pacific Gas & Electric Company's Gas 
Department. 
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Governor Vallejo had made Dr. Semple a present of half of 
Benicia, believing that he would build it up 

“I was married in Benicia in the fall of 1847. The cere- 
mony was performed [by ex-Governor Boggs of Missouri] 
in the big dining-room of my father’s boarding house. 

“My husband, Dr. Semple, owned the only ferry-boat at 
Benicia. It was often said that he made enough money with 
it to sink that boat a half dozen times over, but he was one 
of the most remarkable speculators I ever knew, and went right 
through his money. 

“Our town was San Francisco, but the people down here 
took the name away from us. Dr. Semple opposed them, but 
it did no good. They named this place San Francisco and 
dropped the name Yerba Buena. So Dr. Semple called his town 
Benicia, after Mrs. Vallejo, whose maiden name was Francisca 
Benicia. We lived in Benicia just four years, then moved to 
what is now Colusa. My [first] husband [Dr. Semple] owned 
half of Colusa, old Colonel Hager owning the other half.” 


To be a State capital is not always the best thing 
for a town; not always its only excuse for existence. 
Vallejo grew any way, and by 1866 it had become such 
a good-sized community that then M. P. Young, who 
had been connected with the San Francisco Gas Com- 
pany, went up to Vallejo and started a gas works. It 
was a good deal on the style of the Vallejo State 
house ; short on architecture and stability, but long on 
fresh air. In fact, it had no roof, no building. The 
apparatus was out in the open, and there was a 7000- 
foot holder floating in a redwood tank that leaked so 
copiously that the fireman had to spend part of his 
time pumping water back into it, according to the 
story as briefly related by T. R. Parker, whose article 
on “Auld Lang Syne” before the twelfth annual meet- 
ing of the Pacific Coast Gas Association in 1904 has 
been freely borrowed from for this sketch. 

Very properly Vallejo celebrated the 4th of July 
in 1866 by having her first gas-lighting that night. 
They needed gas lights in Vallejo in winter. It was 
a mucky job for pedestrians groping about through 
deep, mushy, sticky adobe mud. Other California 
towns during the preceding twelve years had started 
using gas at the rate of about $10 a thousand, but Val- 
lejo began modestly at $7.50. And what happened to 
the man who began the business on that basis? He 
discovered John Lee, a hotel proprietor, side-tracking 
the gas meter and stealing a supply direct, and the dis- 
covery cost Young his life, for Lee’s vengeful bullet 
proved fatal a month after the shooting, which 
occurred the 21st of August, 1867. 

In 1867 H. M. Snow, one of the progressive busi- 
ness men of Vallejo in those days, started a new gas 
company and secured the co-operation of John W. 
Pearson of San Francisco and General John B. Fris- 
bie, for whom the Vallejo passenger steamer General 
Frisbie is named. Their company erected a new gas 
works at the foot of Maine street. The plant con- 
sisted of three benches of 3’s and a 20,000-foot holder. 
The producing capacity was about 30,000 cubic feet 
of gas a day. Peter F. Fagan was this company’s first 
superintendent, and W. J. Tobin its first secretary. 
About $8000 was expended: upon the plant, and pipes 
were laid in Santa Clara, Georgia, Sacramento, and 
Marin streets, and twelve street lights were furnished 
the town free of charge. But the receipts from con- 
sumers were only about enough to pay the running 
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expenses. After a year’s operation Frisbie and Snow 
bought out Pearson. And the next year Snow be- 
came convinced that the business was not a paying 
investment, so he sold out his interest to Frisbie, who 
thus became sole owner. 

John B. Frisbie came across the plains to Cali- 
fornia in 1849 as a captain in Stephenson’s regiment, 
and when the Society of California Pioneers was 
formed in 1850, Frisbie was number 80 on the roll 
of its 500 charter members, among the 100,000 people 
that had rushed into California in 1849 and the 420 
other Americans who had been earlier straggling in, 
from the first one who arrived in 1801 to the sixty-five 
who came in 1848. 





to which a Second Lift was added 
while in use. 


A Residence Section of Vallejo, as Viewed 


In 1870 the gas works was moved to its present 
location, down at the waterfront on Maryland street, 
between Marin and Sonoma streets, and there a new 
works was erected with a capacity that could, it was 
thought, be enlarged to supply a city of 25,000 people. 
There were two benches of three retorts each and these 
retorts were each nine feet long. At that time the 
service, through a system of 20,000 feet of pipe, sup- 
plied 200 consumers, about 800 gas burners, and four- 
teen street lights. It cost about $4.64 a thousand to 
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make gas then, and Vallejo was being supplied at the 
comparatively low price of $6 a thousand. 

It was not until 1871 that the transactions of the 
company began to appear of record on the minute 
book. The earliest entry shows that General John 
B. Frisbie was president, and that the capital stock 
was then $40,000. November toth of that year the 
capital was increased to $250,000, and $75,000 of it was 
issued. 

In 1876 a two-inch gaspipe was laid across the bot 
tom of the channel to Mare Island to supply gas to that 
place. The laying of this pipe was accomplished by 
J. R. Smedberg, an engineer identified with the San 


The Old Coal-Gas Works at Vallejo; on the 
left the Purifying House, on the right 
the Retort House. 


Mare Island Navy Yard. 





from the Waterfront. 


Francisco company. The advance end of the pipe 
was buoyed up by two empty barrels to keep the pipe 
from running foul of obstructions on the bottom or 
becoming clogged with mud. After the connection was 
completed an Otto gas engine and exhauster were used 
to force the gas through the pipe. A small holder was 
built on the Mare Island side from which to supply 
the consumers rather than subject them to the direct 
pulsating pressure of the pump. 

November roth, 1877, J. K. Duncan, who had been 
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one of the early stockholders, was elected president 
of the company. 

The 2d of June of 1882 E. J. Wilson, a prominent 
citizen of Vallejo, became president. 

It was not until June 7th of 1883 that the business 
had become sufficiently profitable to warrant a divi- 
dend, and then the first one was declared, sixteen years 
after the founding of the company. 

June 16th, 1886, the works was leased for a year 
to Alexander Badlam, who had been a well-known 
early San Franciscan, and it appears of record that 
June 3d of the following year the vote was to let the 
Badlam lease go on from month to month; but there 
is no entry as to just when it terminated. 

At the annual meeting, June 7th, 1889, they were 
considering the advisability of going into the elec- 
tric lighting business, but it does not appear that 
they got any further than considering. At that meet- 
ing G. W. Wilson, now a bank president of Vallejo, 
was elected secretary. 

At the annual meeting in June of 1895 S. C. Hil- 
born was made president. : 

In October of 1896 a unique and hitherto unat- 
tempted gas engineering feat was accomplished, when 
a second lift was added to the original 20,000-foot gas 
holder while the holder was still in use.* The old single- 
lift holder was changed to a telescopic two-lift holder. 
A new holder would have cost between $5000 and $7000, 
and would have required new ground, or the removal of 
the old holder, but a double capacity was given the old 
holder at a cost of only $1700. The old holder was 
forty feet in diameter, sixteen feet high, and was sus- 
pended inside six redwood columns twelve inches 
thick and braced with wooden girders. As it was the 
only holder in the city at that time it was necessary 
to keep it in use during the change. The wooden 
columns were extended in height, and a staging was 
constructed so that the new holder could be built. The 
difficult part of the problem was to build a cup under 
the old holder without interrupting its regular use. 
The bottom rollers were taken off, wooden rollers eight 
inches in diameter were fastened to the columns about 
two feet and a half above the top of the wall, and some 
two-inch by four-inch pieces of wood were fastened 
vertically against the side of the holder for the rollers 
tc runon. Thus the holder was kept from tilting. The 
bottom cup was made in six sections of four-inch chan- 
nel iron, the outside sheet eighteen inches wide, the 
inside sheet twenty-four inches wide. Five sections 
of the cup were riveted and bolted together around the 
old holder before they were connected; the cup was 
then suspended to the holder by chains, and a turn- 
buckle was put on, and the cup drawn tightly around 
the holder, leaving only a section of about three feet 
to be put in after the five sections had been bolted to 
the old holder. The holes had been punched in the cup 
sheet, but those in the old holder were drilled, and, as 
rapidly as drilled, were temporarily plugged with wood. 
The bolting of the cup up around the old holder re- 
quired the creation of an ingenious little contrivance 
cesigned for the purpose. It consisted of a U-shaped 
section of gaspipe, one end of which was slotted to 


*Editorial Note:—The plan of this bit of engineering was 
etn a E. C. Jones, though he modestly omits his connec- 
on w 
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hold the head of the bolt and leave the threaded end 
projecting toward the other arm of the U. Then the 
end holding the bolt was introduced under the holder, 
the U righted to the perpendicular, so that a pointer 
fastened in the outside arm of the U exactly opposite 
the slot on the insidé arm, when advanced till it 
touched a wooden plug and then drawn directly back, 
would bring the screw end of the bolt exactly against 
the inside of the hole and a further backward pull on 
the U would bring the screw on through. The pro- 
jecting end of the screw was then gripped, and the 
U device withdrawn from the head of the bolt, and 
the nut screwed on the outside. From bolt to bolt 
this process was continued. This whole plan of en- 
larging the holder capacity of a small gas works be- 
came a model for other comparatively small works 
that desired to increase their capacity without inter- 
fering with the workings of their plant. The mechan- 
ical construction of this work at Vallejo was carried 


through by the late L. F. Fogg. 


June 6th of 1902 F. W. Hall became the presi- 
dent, and October 14th, 1904, S. J. McKnight was 
chosen to head the company, and November r1th the 
old minute-book records the last meeting of the old 
company’s trustees. 

December 18th, 1905, the Vallejo company passed 
to the ownership of the California Gas & Electric Cor- 
poration, and twelve days later a deed conveyed it to 
the Pacific Gas & Electric Company. 

Up to the time of the transfer of ownership to the 
California Corporation Vallejo’s gas had been made 
from coal. But immediately after the works passed to 
the new owners a thoroughly modern equipment was 
substituted to manufacture gas from fuel-oil. 

For the nineteen years from 1886 to 1905 John W. 
Thomas was superintendent of the Vallejo Gas Com- 
pany, and served it faithfully, and ever since the trans- 
fer in ownership he has continued to be a reliable fig- 
ure identified with the gas business at Vallejo. 

As it stands today the works occupies both sides 
of Maryland street. The old purifying house, the re- 
tort house, and a fuel-oil tank are on the water side 
of the street, and have a small L-shape pier extending 
into the channel, where oil barges come up and dis- 
charge the fuel-oil that is now used in the manufac- 
ture of Vallejo’s gas: Across the street is the original 
20,000-foot holder, with its additional lift that makes 
its total capacity 40,000 cubic feet, and near by is a 
relief holder for 20,000 cubic feet. 





STATE BOARD OF POWER CONTROL. 

A bill has been introduced in the California Legis- 
lature providing for a State Board of Control which is 
to grant permits for the use of water powers not al- 
ready appropriated. 

The bill provides that the State board’s electric 
and power permits shall not be for a longer period than 
twenty-five years. One section abrogates all appro- 
priations of water which have not been put out or 
which are no longer put to some beneficial use. All 
appropriations are to be subject to the right of the 
State to fix rates for which electricity and power shall 
be sold or distributed 
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In the new water-power regulations just signed 
by the Secretary of Agriculture the same old suit of 
clothes has again come back from 
the tailor; certain alterations have 
been made, the rents reduced and 
the methods mended, but it is still 
the same unsatisfactory garment. Patched permits 
and tinkered tariffs are much alike, for ultimately they 
must both be made over. The amended regulations 
are better than those they displace, but are yet inade- 
quate to properly cever this important matter. 

The department concedes the disputed point that 
water rights are beyond its jurisdiction, its annual 
rental being based upon the net power capacity of the 
government land occupied. The regulations contain 
many precautions intended to prevent speculative 
holdings, but there still remains a most difficult piece 
of necromacy to separate the sheep from the goats by 
differentiating the good or bad faith on the part of the 
promoters. 

Hydroelectric financiers recognize the equity of 
this basis of calculation, but find the annual rate of 
one dollar per horsepower capacity to be excessive, 
though it is about one-third less than the previous 
charge. Many large blocks of power are now bought 
and sold in the Western states on the basis of from 
twenty to twenty-five dollars per horsepower year 
and cases can be cited where power is sold at one-half 
this price. It is thus seen that the government is ex- 
acting an annual rental of from four to five per cent. 
of the power value of the land it owns, whereas 
private holders of similar land are willing to lease for 
indefinite and irrevocable periods at one-half this price. 

The government not only demands a higher rental 
but offers less certain tenure, as the fifty-year permit 
is always revocable at the predilection of the Secretary 
of Agriculture. Men will not invest money unless 
they are assured reasonable protection; this the gov- 
ernment does not offer, and so discourages legitimate 
power development. 

The requirements as to surveys and maps are so 
unreasonable that their absurdity would be laughable 
if their rigor did not prevent any but the richest cor- 
norations from complying. There is many a little 
hydroelectric project capable of profitable develop- 
ment which cannot afford the expense of maintaining 
a small army of engineers for nearly a year to get the 
required data. 

Reading between the lines of these regulations, it 
would appear that there is not an honest engineer. 
power-plant manager or water-power banker west of 
the Missouri River, otherwise why should their ad- 
vice be so grossly disregarded in these rulings which 
throttle legitimate development? It is all very well to 
prate about protecting the people’s landed holdings, but 
it is another matter to deliberately retard the natural 
growth which accrues from cheap and abundant power. 
The new regulations are a step in the right direction 
and show that the Forest Service is willing to meet 
this question half way if the restrictions of the Act of 
1g0t are removed by Congress. Till then it is power- 
less. 


Waterpower 
Regulations 
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PERSONALS. 


E. 8. Tice has been appointed manager of the Twin City 
Light & Traction Company, of Chehalis, Washington. 


O. C. Merrill, chief engineer of the U. S. Forest Service, 
whose office is located at San Francisco, is at Washington, 
D. C. 


Fred L. Webster, manager of the Independent Telephone 
Company of Seattle, Wash., arrived at San Francisco during 
the past week. 


C. F. Conn, of the engineering staff of J. G. White & Co., 
returned to San Francisco last week, after spending a month 
at the New York office. 


H. B. Bradford, who has electric power interests in Ne- 
vada, arrived at San Francisco last week and attended the 
international aviation meet. 


A. G. Wishon, general manager of the San Joaquin Light 
& Power Company, arrived at San Francisco last Monday and 
conferred with his engineers. 


Paul Shoup, vice-president of the Pacific Electric Railway 
Company, recently returned to his Los Angeles office, after 
spending several days at San Francisco. 


Horace R. Hudson, treasurer of the Humboldt Transit 
Company, Eureka, Cal., has also been elected secretary of 
the company to succeed Mr. Burke Corbet. 


Delos A. Chappell, of the Hydreelectric Company, arrived 
at San Francisco from Bodie during the past week and spent 
several days at the local office of the company. 

Clifford S. Maccalla has been appointed general manager 
of the Washington Water Power Company of Spokane, Wash., 
succeeding D. L. Huntington, who retains his position as 
president. 


S. Guthrie, secretary and treasurer of the Kellogg Switch- 
board and Supply Company of Chicago, has gone to Los An- 
geles after visiting H. C. Goldrick, Pacific Coast manager at 
the San Francisco office. 

Milton D. Grosh, a consulting electrical engineer, of Salt 
Lake City, is a San Francisco visitor. He was formerly the 
General Electric Company’s Utah representative and resigned 
to take up consulting work. 

W. B. Lewis, who was for some time connected with the 
office force of the Western Electric Company’s San Francisco 
branch, has joined their corps of traveling men and is now 
making a trip through Oregon. 

J. J. Hooper has been appointed superintendent of the 
Stockton Electric Railroad, of Stockton, Cal., succeeding 
Frank W. Webster who is acting as general manager and 
purchasing agent of the company. 

Patrick Calhoun, president of the United Railroads of 
San Francisco, left last week for a short Eastern trip, accom- 
panied by Thornwell Mullally, his assistant. It is understood 
that they will do some “boosting” for the Panama-Pacific In- 
ternational Exposition of 1915 during their absence. 

E. J. Kendall has resigned as general superintendent of 
the Snow Mountain Water & Power Company’s hydroelectric 
piant near Ukiah, Cal, his duties being assumed by W. S. 
Graham, general manager of the company. Mr. Kendall has 
been general superintendent during the several years of the 
company’s construction period. 

E. G. Williams, general manager of J. G. White & Co. 
of New York, arrived at the firm’s San Francisco office last 
Wednesday on an inspection tour of the Coast. He has al- 
ready looked over the work which they have in hand in 
Southern California, including the San Joaquin Light and 
Power Company’s new steam and hydroelectric installations 
and the Pacific Light and Power Company’s steam plant at 
Redondo, 

C. B. Zabriskie, the New York representative of F. M. 
Smith, the principal owner of the Oakland Traction and 
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Key Route system, and one of the directors of the new 
United Properties Company, arrived at Oakland during the 
past week. He has been conferring with his principal pre- 
paratory to filing articles of incorporation of the $200,000,000 
merger at Sacramento. F. M. Smith will be president of the 
United Properties Company; W. S. Tevis, first vice-president, 
and R. G. Hanford, second vice-president. 


MEETING NOTICES. 


The meeting of the International Independent Telephone 
Association at Chicago has been postponed until February 8, 9, 
10, 1911. 

A meeting of the Portland Section American Institute of 
Electrical Engineers will be held at the Electric Building, 
on January 17, when E. J. Griffith will speak on Conservation. 

The next meeting of the Los Angeles Section of American 
Institute of Electrical Engineers will be held at Blanchard 
Hall on Tuesday, January 24th, 1911, at 8:00 p. m. At that 
time Professor Ryan will present his paper on the “Corona.” 
This is expected to be one of the most interesting meetings 
of the year, and visiting engineers are cordially invited to be 
present. 


TRADE NOTES. 


The Payette Heights Irrigation Company have installed a 
pumping plant to irrigate 4000 acres near Payette Idaho. The 
installation consists of two 75 h.p. Fairbanks-Morse motors 
driving Byron Jackson pumps. 


The Westinghouse Electric & Manufacturing Company 
has just received an order for one 100 k.v.a. three-phase, 60 
cycle, 480 volt, 900 r.p.m. belted type generator, a two-panel 
switchboard and several induction motors to be shipped to 
the Mina Mexico Company, Tonichi, Sonora, Mexico. 


Chas, C. Moore & Co., have received the contract for de- 
signing and erecting a 300 kw. plant, including turbo-gener- 
ators, B. & W. boilers, Platt heaters, and Wheeler condensers 
for the Vancouver Portland Cement Company. They have 
also been awarded a contract to complete 3000 kw. power 
plant for the Mt. Hood Railway at Portland. 


Kilbourne & Clark Mfg. Co. of Seattle, Wash., one of the 
oldest established and largest electrical machinery and engi- 
neering firms on the Pacific Coast has disposed of its business 
to George B. Adair & Son Company. Frederick B. Simpson is 
retained as secretary and chief engineer. 


The Kellogg Switchboard and Supply Company has just 
closed a contract with the Northern Electric Railway Com- 
pany of California for a complete telephone equipment for 
the main line between Sacramento and Chico, together with 
branch lines. The installation will consist of what is known 
as a “commercial circuit,” equipped with fifty 5-bar bridging 
telephones, which will be used for all commercial intercom- 
municating on the system, and a ‘“despatching circuit,” con- 
sisting of a chief despatcher’s equipment at Chico, with 
twenty high-speed Gill selectors, together with necessary 
telephone equipment located at the various way stations 
along the line. This latter circuit will be used for issuing 
train orders and receiving reports from train crews only. 
During the day, while traffic is heaviest, the despatcher re- 
mains on the circuit all the time with the head telephone 
set. In receiving reports from various train crews the only 
necessary operation is for the conductor to come in on the 
line and give a report without signaling. During the slack 
period, and at night, a bridging bell is cut across the line at 
the despatcher’s office, and when any report is to be given 
the conductor signals the despatcher by turning a powerful 
5-bar hand-generator, which will ring a bell at the despatch- 
er’s office. The equipment on the despatching circuit is the 
standard railway despatching equipment, such as the Kellogg 
Company has installed for a great many railroads all over 
the coumtry, including the Southern Pacific in California. 
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980,806. Oil-Fed Furnace. Arthur H. Light, Los Angeles, 
Cal. In an oil fed furnace, the combination of an oil supply 
pipe; a steam supply pipe; a superheater through which the 
steam passes; an atomizing chamber connected to said super- 
heater and with said oil supply pipe in which said oil and steam 
are finely divided; a plurality of burner tips delivering into 





the furnace; connections between said chamber and said tips; 
and means to supply air to said furnace comprising a plurality 
of passages located at varying distances from said tips, the 
passage nearest said tips being larger than those away from 
the same; substantially as described. 


980,505. Apparatus for Utilizing Solar Heat. William L. 
R. Emmet, Schenectady, N. Y., assignor to General Electric 
Company. In an apparatus of the character described, the 
combination of a fluid-containing vessel that is heated exter- 





30 7 
nally by the rays of the sun, with a jacket therefor that has 
a vacuum chamber with a transparent portion through which 
said rays pass and act on the vessel. 


980,183. Synchronous Dynamo-Electric Machine. Jens 
Bache-Wiig, Edgewood Park, Pa., assignor to Westinghouse 
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ipheral slots, and conducting bars located in the slots and con- 
Electric & Manufacturing Co. A synchronous dynamo-electric 
machine comprising polar projections having transverse per- 


stituting parts of a closed-circuit winding, the bars near the 
edges of the polar projections being of lower resistance than 
those near the centers thereof. 
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980,660. Gas-Producer. Charles F. Miller, Pittsburg, Pa., 
assignor to The Westinghouse Machine Company. A producer 
comprising an up-draft section, a down-draft section with its 
outside diameter less than the greatest interior diameter of 








the up-draft section, a vaporizing top located between said 
sections with a gas offtake port and a plurality of poke holes 
so disposed as to permit passing a slice bar along the inner 
walls of the up-draft section. 


980,417. Automatic-Exchange Selector. Howard B. Holmes, 
Park Ridge, and Edward B. Craft, Chicago, Ill, assignors 
to Western Electric Company, Chicago, Ill. A selector switch 
comprising a bank of fixed contacts arranged in parallel rows, 
a group of brushes corresponding respectively to the different 
rows of fixed contacts and electrically connected in multiple, 





a movable support common to said brushes, means for select- 
ively advancing any of said brushes into mechanically co- 
operative relation to the corresponding row of fixed contacts, 
and means for imparting to the brush support a movement 
of translation to carry the selected brush along the corres- 
pending row of fixed contacts. 
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ANALYSIS OF BOILER FEED RECORDS. 
Some time ago in walking through a large boiler plant, 
where records of temperatures, coal consumption, steam pres- 


sure load, etc., are carefully made, the following water-level 
readings were noted. , 


Height of Water in 15 Different Boilers. 





No. of Time Time 
Boiler. 1:30 p. m. 2:30 p. m. 
13 1 in. from top of glass. 4 in. from bottom of glass. 


(Glass 16 in. long) 


14 1 in. from top of glass. 3 in. from top of glass. 
(Glass 16 in. long) 

15 Middle gauge. Three gauges. 

16 Full glass. One gauge. 

7 Three gauges. Middle gauge. 

18 Three gauges. Middle gauge. 

5 Middle gauge. Middle gauge. 

4 lin. from bottom of glass. 1% gauge. 

19 lin. from bottom of glass. 1% gauge. 

20 No water in glass. Middle gauge. 

21 Middle gauge. 1 in. from bottom of glass. 
2 Just in sight at bottom. 1% gauge. 

1 Three gauges. I in. from bottom of glass. 
22 Three gauges. 1% gauge. 
ay Middle gauge. Middle gauge. 
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By the use of properly constructed automatic boiler-feed 
regulators these water levels would have been maintained 
within a fraction of an inch of normal height, with the result 
that regardless of the load, the rate of feed to each boiler 
would have been in proportion to the rate of evaporation. 

This would not only have averted the possibility of burnt 
tubes and strains from low water, and excess moisture in 
the steam due to high water, but would have resulted in nu- 
merous other economies. Feeding in proportion to the rate 
of evaporation, by the use of automatic regulators, eliminates 
labor, smoothes out the operation of the boiler-room and 
results in the highest temperature of water fed to the boiler. 
The charts shown in Figs. 1 and 2 will serve to show the 
importance of proper feed water regulation in regard to feed 
water temperature. The chart of Fig 1 was taken in a plant 
equipped with an open feed water heater from which the sup- 
ply of feed water was drawn and fed to the boiler by hand. 
In the case of Fig. 2 an automatic boiler feed regulator was 
used and the effect of feeding in exact proportion to the 
rate of evaporation is fully evident in the constant high tem- 
perature of the feed. This amounts to about 5 degrees more 
than the average obtained in Fig. 1 and is explained by the 
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fact that the feed being in proportion to the rate of evapora- 
tion, is also in proportion to the boiler and plant load, and, 
therefore, in proportion to the rate at which exhaust steam 
was supplied from the auxiliaries to the open heater. 


The earlier type of boiler feed regulator consisted of a 
float resting on the surface of the water in the boiler, which 
responded to the changes in water level, and opened or closed 
a feed valve through a system of levers. The same principle 
is to day used in many boiler feed regulators with special 
adaptations in the form of pilot valves and diaphragms, or 
else electro magnets, for utilizing the motion of a float to 
control a feed valve in the boiler supply line. However, the 
modern boiler evaporating water at a high rate presents diffi- 
culties which make the use of a regulator of the float type 
sluggish and ineffective. 


A float or similar body has considerable weight, so that 
there must be a considerable rise in water level before the 
additional water displaced by the float can cause it to rise. 
Furthermore, the resistance of the levers connecting the float 
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with the pilot valve tend to make the action of the regulator 
still more sluggish. As a result of this construction, the 
water level in a boiler may rise several inches before the 
regulator has closed the pilot valve and cut off steam from 
the diaphragm-operated feed valve, so as to stop the supply 
of feed water to the boiler. 

This action can best be explained by reference to the 
Venturi chart shown in Fig. 3. This chart was taken in the 
feed supply line to a B. & W. boiler equipped with a regu- 
lator operating on the float and pilot valve principle. The 
rate of feed for 24 hours as shown by the diaphragm, fluctu- 
ates up and down in a spasmodic and jerky manner. To fur- 
ther prove that this fluctuating record was due to the action 
of the boiler feed regulator, the engineer recorded the move- 
ments of the valve stem operated by the regulator and found 
that the opening and closing of the valve correspond exactly 
to the high and low points on the Venturi chart. 

In contrast with this chart, the Venturi record shown 
in Fig. 4 was obtained when the same boiler was equipped 
with an automatic boiler feed regulator, which operates on 
a distinctly different principle. In this case the feed valve 
consisted of an ordinary check which is connected by a sys- 
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tem of levers, to a long tube which changes in length in ac- 
cordance with changes in temperature. These changes in 
temperature depend upon the height of the water-level in 
the boilers. Connected to the top of the expansion tube as 
it is called, is a small tube running to the middle of the 
water column. Connected to the bottom of the expansion 
tube is a small tube connecting into the drain-pipe at the 
bottom of the water column. When the water in the boiler 
is above normal point, the expansion tube is filled with water. 
This water circulates very slowly and as heat is radiated the 
temperature falls and with it the temperature of the tube, 
thus causing contraction and closing of the feed valve. When 
the water level in the boiler drops below the normal point 
steam immediately flows into the expansion tube and holds 


Connection Te MrboLe Gace =f 





Diagram of Copes Boiler Feed Regulator Clamped to Feed Pipe. 


it at the temperature of the steam regardless of the amount 
of radiation. This temperature is maintained because just 
as soon as any steam is condensed to supply the heat of radi- 
ation, more steam takes its place. Thus, when the water 
level falls below normal, the tube is filled with steam, ex- 
pands and allows the check valve in the feed line to open up, 
just as does any check valve, and admit water to the boiler. 
If the boiler load is constant, alternate slugs of water and 
steam flow through the expansion tube thus causing the tem- 
perature to be at a mean between maximum and minimum. 
The length of the tube is also a mean and the check valve in 
the feed line opens far enough to feed water to the boiler 
in proportion to the rate of evaporation. A change in the 
lcad on the boiler, for instance an increase in load, causes 
the water level to fall, since the feed valve is not opened far 
enough to supply water at the increased rate of evaporation. 
The fall in water level reduces the amount of water flowing 
to the expansion tube and increases the supply of steam, so 
that the expansion tube heats up, expands, allows the check 
valve to open further and thus increases the rate of feed. 
The expansion tube illustrated is of the special Copes 
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Fig. 4. 


construction, designed for extra heavy service. The heavy: 
braces prevent any lateral or longitudinal strains or distor- 
tion, and the metal used for the tube has a high compressive 
strength combined with a high coefficient of expansion. It 
is to be remarked, however, that no large load comes upon the 
tube as the work of closing the feed valve is accomplished by 
the toggle motion and weighted level attached to the valve 
bonnet. Thus the only actual work performed by the ex- 
pansion of the tube is to lift this small weight against the 
force of gravity. When the expansion tube contracts (due 
to rise in water level in boiler and the presence in the tube 
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tH u 
of water instead of steam), the weight is free to fall and 
therefore close the feed valve through the toggle lever. As 
is well known the force that can be exerted by a toggle 


joint becomes infinitely great the more nearly it straightens 
out, 
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The difference between this type of automatic boiler feed 
regulator and the float type is clearly shown by the differ- 
ence between the charts of Fig. 3 and Fig 4. The rate of 
feed with chart No. 4 is smooth and non-fluctuating. It 
varies in accordance with the load on the boiler plant. 

As is evident, if a boiler feed regulator controls the rate 
of feed to a boiler in proportion to the rate of evaporation, 
the water level in the boiler must remain constant. The 
accurateness with which this can be accomplished by an 
expansion tube boiler feed regulator is shown by the charts 
in Figs. 5 and 6. Fig. 5 is a series of gauge readings ob- 
tained in the plant of the South Side Elevated Railroad Com- 
pany, Chicago, and it is to be remarked that the load of 
the 400 h.p. boiler fluctuated considerably, running as high 
as 511 h.p. and that nevertheless, the water in the boilers 
remained within less than an inch of middle gauge. 

Fig. 6 shows similar readings obtained at the plant of 
the St. Joseph Railway, Light & Power Company’s plant. 
The readings were taken on a large B. & W. boiler ‘equipped 
with Roney stokers, the load being considerably above rating. 
The upper chart in Fig. 6 was taken over a period of an hour 
and a half, the boiler load being especially heavy around 2:30. 
It is noticeable that there is no appreciable difference in the 
water level at that time; in fact, during the whole period 
the maximum change in level was less than one inch. The 
readings for the lower chart were obtained with the boiler 
operating under light load, the fire doors being alternately 
opened and closed as indicated. These changes had no appre- 
ciable effect on the water level maintained. 


A LARGE FLAMING ARC INSTALLATION. 
The largest Pacific Coast street installation of flaming 
arc lamps is that of Mission street, San Francisco, for the 
eight blocks between Sixteenth and Twenty-fourth streets, 





Alba Flaming Arc Illumination along Mission St,. San Francisco. 


giving about 120,000 candle-power of cheerful white light. 
This illumination is provided by 40 Alba flaming arc lamps 
farnished by Chas. L. Kiewert Company. The lamps were 
purchased and are maintained entirely by the Mission Street 
Merchants’ Association, an organization which is less than a 
year old, but which has done much to improve the Mission 
district. 


LIGHTING A PIER WITH FLAMING ARC LAMPS. 

The amount of night work necessary to load and unload 
the cargo of steamships has made good artificial lighting nec- 
essary, and for single-story piers and those of two stories hav- 
ing ceilings of sufficient height, the flaming arc lamp, on ac- 
count of its economical operation, great brilliancy and pene- 
trating power, has proved the most satisfactory illuminant for 
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lighting these large semi-open areas. An excellent example 
of pier illumination is afforded at the new pier of the Fabre 
Steamship Company at the foot of Thirty-first street, Brook- 
lyn, New York. 

This pier is the largest in or about New York, being 1476 
feet long, 150 feet wide and 35 feet high. Being only one 
story in height, it is lighted during the day by means of sky- 
lights and whatever light comes in through the open doors. 

The present lighting system, which has been in operation 
about three months, consists of twenty-four Hawthorn flam- 
ing are lamps, twenty-two of which are hung inside the build- 
ing and the other two outside the building, one at either 
entrance. The lamps are hung in two parallel rows, there 
being eleven lamps in each row, hung about 120 feet apart, 
the distance between ‘the rows being 50 feet. 

Power is taken from a 2200-volt, 3-phase, 60 cycle alter- 
nating current transmission line, which is brought into the 





1500-Foot Steamship Pier Lighted With 24 Hawthorn 
Flaming Are Lamps. 


building near the front entrance and stepped down to 115 
volts by a transformer. From the transformer a primary cir- 
cuit of copper wire is run the length of the building. The 
entire lighting system is controlled by five control boxes, 
so wired that three of them control four lights each, and 
two of them six lights each, the lamps being connected two 
in series. This pier is so long that three vessels can be 
loaded at once, if necessary, and in that case all of the lamps 
would have to be burning. This seldom happens, however, 
a dozen lamps being a fair average load. 

One of the obstacles met with in lighting this pier was 
the elevated platform shown in the illustration. It was 
thought at first that this platform, which extends the whole 
length of the pier, and is used for the convenience of pas- 
sengers, would throw such a heavy shadow as to make the 
proposed plan of hanging the lamps impractical. It has been 
found, however, that while this platform is over eight feet 
wide, and but slightly below the level of the lamps, the row 
of lamps parallel to the platform, but about 50 feet from it, 
throws such a penetrating light as to almost entirely over- 
come all shadows. 

As in the case of foundries, machine shops and other 
large interiors, it is a great advantage to be able to hang 
the lamps as high as possible on a pier. Take the case of the 
Fabre line pier; this line operates a line of ships between 
Naples, Marseilles and New York, and its cargoes are princi- 
pally olive oil, olives, wines, raisins, nuts and grapes. The 
last three are extremely bulky, and when unloaded are often 
piled almost ceiling high. 
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INCORPORATIONS. 


PORT TOWNSEND, WASH.—The Whidby Island Light 
& Power Company has been incorporated by I. L. Todd and 
others. 


VANCOUVER, WASH.—The Cascades Light & Power 
Company has been incorporated by H. W. Arnold, W. P. Con- 
way, A. Fiegel, H. G. Dorchester and E. Hughey, with a capi- 
tal stock of $2,000,000. Water-power is to be developed in 
the north fork of the Lewis River. 


OAKLAND, CAL.—With the filing of articles of incorpora- 
tion of the Oakland and Bay Shore Railway Company last 
week certain San Francisco and Oakland capitalists showed 
their intention of securing seven miles of electric road in Oak- 
land as a waterfront terminus for their Oakland and Antioch 
Kailway Company which is now building an electric line in 
Contra Costa County, and which will soon enter Alameda 
County on its way to the city of Oakland. The Oakland and 
Antioch Company is to have 40 miles of electric road. The 
two companies combined will have 47 miles of railway, the 
construction and equipment of which will cost about $2,000,000. 


TRANSMISSION. 


SAN FRANCISCO, CAL.—Mortimer Fieishhacker, having 
put new capital into the Sacramento Valley Power Company, 
the corporation hes been reorganized on a basis that will 
enable it to develop to capacity the water rights owned by 
it in the northern counties of California. The capitalization 
has been raised from $800,000 to $2,000,000. 


TACOMA, WASH.—C. L. & W. Nicholas Lawson are ad- 
vertising for bids for completing the Nisqually hydroelectric 
project. Work will include a bridge across Nisqually River, 
a conduit and reservoir, pressure pipes, power house, water 
wheels and generators, equipment for power house, equipment 
for Tacoma sub-station and transmission line. The estimated 
cost is $1,940,000. Hamilton F. Cronon is engineer of the 
project. 


OROVILLE, CAL.—The big dam of the Great Western 
Power Company at Intake is completed, and the water of the 
Feather River is now running over it. The completion of this 
dam is the last of the construction on the Big Bend power 
plant. More. than four years have elapsed since the Great 
Western Power Company began the construction of the 
plant. The dam is 85 feet above bedrock, 65 feet above the 
lew water mark, is 276 feet long and has a width at the bot- 
tom of 75 feet. In its construction over three thousand car- 
loads of cement were used. 


TRANSPORTATION. 


SAN DIEGO, CAL.—J. D. Spreckels has obtained a fran- 
chise to extend an electric line from Old Town to La Jolla. 


OAKLAND, CAL.—The first 35-year franchise over granted 
in the city has been given to the Oakland Traction Company 
for a line on Nineteenth avenue. 


SEATTLE, WASH.—After the first of the year the Seattle 
Electric Company will electrify the present cable service on 
the Madison street line from Broadway east. 


THE DALLES, ORE.—<An electric railway from this 
place to Tygh Valley is proposed by farmers and citizens of 
this place and vicinity. It is thought that a canvass among 
the farmers would result in raising over $500,000 to float the 
proposition. 


NEWS NOTES 
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OREGON CITY, ORE.—F. M. Swift of this place is mak- 
ing a survey for a new road to traverse the rich Molalla ter- 
ritory. Eastern capital is to be interested. 


WHITE SALMON, WASH.—The Mount Adams Electric 
Railway Company, W. W. Swan, president, of this place, will 
start work in the spring on the construction of the proposed 
electric railway. 


SALEM, ORE.—It is rumored that the Oregon Electric 
Railway Company will erect a $75,000 reinforced concrete 
five-story building on the southwest corner of State and High 
streets just across the street from the Masonic Temple. 


OAKLAND, CAL.—The City Council has passed to print 
the ordinance granting the Southern Pacific Company a 50- 
year franchise on Seventh street. The ordinance granting 
the privilege provides for a division of the net profits of the 
line on the basis of 25 per cent to the city and 75 per cent 
to the railroad. 


PHOENIX, ARIZ.—Extensive improvements are being 
planned by the Phoenix Street Railway Company... New 
rails will replace the old ones from the capitol building 
east to Seventh street; bond wires will be removed and the 
entire track from one end of Washington street to the other 
will be rebonded. 


GREAT FALLS, MONT.—An electric railway to connect 
this city with Lewiston, Idaho, is being planned by capitalists 
represented here by Col. H. H. Felloes of London, England. 
McDonald & Nissler, the local engineers, are engaged in mak- 
ing estimates on the work. Col. Felloes is now engaged in 
purchasing the right of way. 


LOS ANGELES, CAL.—The Jefferson Street Boosters’ 
Association will present a resolution to the Board of Public 
Utilities at its next meeting setting forth the advantages of a 
cross town car line which the Los Angeles Railway Company 
is being urged to build, and to get which the association is 
working hard. The electric line will be an Jefferson street. 


OLYMPIA, WASH.—The State Supreme Court has 
affirmed the conviction of F. A. Boutelle, superintendent of 
the Tacoma Railway & Power Company, for failure to main- 
tain a five-minute service on the South Tacoma line. Boutelle 
was fined $100 in the Pierce County Court and appealed on 
the ground that the city had no right to restrict the franchise 
of the company. 


SAN FRANCISCO, CAL.—The Oakland & Antioch Rail- 
road, which is now under construction, will extend from Bay 
Point to Oakland via Concord and Walnut Creek, in Contra 
Costa County, through the county tnnel, through the C'are- 
mont district along the south side of Lake Temescal to 
Thyty-eighth street and College avenue. A branch will also 
be built to Martinez. The line is completed from Bay Point 
to Concord. 


SAN FRANCISCO, CAL.—Specifications for general sup- 
plies and materials for the Geary street municipal railroad 
have been received from the city engineer and approved by 
the Board of Works. The Board will ask the Supervisors to 
set aside the following sums, and bids thereon will be called 
for: 30,000 redwood ties, $17,000; 530 tubular steel trolley 
poles, $17,000; 48,500 pounds of copper wire, $8000; rail bonds, 
$500; rail fasteners, $18,000; steel tie nuts and rods, $3000; 
total $68,000. 


SAN JOSE, CAL.—At a special meeting the City Council 
passed a resolution over the veto of Mayor Davidson, declar- 
ing the franchises held by L. F. Hanchett for a railway on 
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Santa Clara street, null and void, and called on the Attorney- 
General to take steps looking to the banishment of the road 
from local railroad competition. A fight has arisen between 
the Mayor and Council, first over the lowering of the com- 
pany’s track to a new official street grade, and second over 
the proposal of the company not to use a grooved rail on 
Santa Clara street, where the street is paved with bitumen. 


OAKLAND, CAL.—The first public action of the Oak- 
land-Antioch Electric Railway to obtain its terminus in Oak- 
land was made last week when Walter B. Fawcett, the com- 
pany’s representative appeared at a meeting of the Board 
of Education and requested it to sign a petition asking the 
city to grant the company a right of way for 350 feet along 
Siafter avenue, along the school site located at College, Pa- 
goda and Shafter avenues. In order to gain the desired road- 
-way along Shafter avenue it is necessary to obtain the signa- 
tures of property owners of 3000 front feet along that street. 
The Board refused to take the initiative in signing the peti- 
tion. Fawcett was told, however, that if he obtained the 
signatures of other property owners no objection to the grant- 
ing of the right of way would be offered by the Board. 


SAN FRANCISCO, CAL.—The general offices of the 
United Properties Company will be in the Mechanics’ Insti- 
tute Building, where it will occupy the entire seventh floor. 
The development of the company’s plans for the exploitation 
and upbuilding of its properties around the bay will begin 
without delay. In this connection it can be said that these 
plans include the laying out of a number of parks and the 
construction of a system of electric lines that wiil stretch 
clear around the bay from Oakland to San Francisco, via 
San Jose. In the south, around Bakersfield, a colonization 
scheme similar to that planned for the Sacramento Valley 
has been mapped out. The merger will supply light, power, 
water and transportation to the communities that are created, 
the water for irrigation having been first used in the develop- 
ment of power. The entire development, which is proposed, 
has been planned with great detail, together with the amount 
of capital that will be required at the end of each six months 
period. 


ILLUMINATION. 


SPOKANE, WASH.—The Spokane Falls Gas Company 
will expend large sums in improvements on its plant at Erie 
and Bradley streets, Spokane, announced A. Cantril, manager 
oi the company. 


GREENVILLE, CAL.—The Indian Valley Light & Power 
Company is planning an immediate extension of its lines from 
Taylorsville to Crescent Mills. J. R. Jones, secretary of the 
company, and O. C. Pratt, are now in Greenville inspecting the 
plans for the proposed work. 


KLAMATH FALLS, ORE.—Attorney A. C. Hough, coun- 
sel for the Siskiyou Electric Company, is in this city in the 
interests of his company, and has placed a proposition before 
the City Council asking that it grant him a 50-year franchise 
for an electric light and power plant. 


REDDING, CAL.—A plant for the manufacture of pro- 
ducer gas is to be installed in this county at once. The 
plant will be located on holdings of Fred H. Dakin, 30 miles 
east of this city, in Oak Run section. A syndicate, at the head 
of which is Mr. Dakin, will invest $100,000 in the plant. 


BAKERSFIELD, CAL.—The San Joaquin Light & Power 
Corporation will soon supply the Midway oil field with electric 
power as it has been supplying the Coalinga field for some 
time. Most of the materials for the construction work already 
are on the ground and work will be started in the near future. 


ALAMEDA, CAL.—The necessity of a fireproof electric 
building is being urged by the electricity commission, and the 
City Council will probably be asked to call a bond election 
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for the purpose of securing funds to erect the structure. It 
is estimated that a new reinforced concrete structure will 
cost $50,000. 

WALLA WALLA, WASH.—Over two-thirds of the electric 
light distribution system of the Pacific Power & Light Com- 
pany of this city will be rebuilt this spring at a cost of about 
$9000, according to local manager W. B. Forshay, who has 
received word from Portland that his recommendations to 
this effect had been approved. 


MEDFORD, ORE.—The Rogue River Electric Company, 
with headquarters at Medford will start work on its new 
plant at Prospect, early in the spring. H. C. Stoddard, sec- 
retary and consulting engineer of the company, is in the 
East at present consulting with Colonel F. Ray, the head of 
the company concerning the purchase of machinery. 


TELEPHONE AND TELEGRAPH. 


SAN FRANCISCO, CAL.—For the ten months ended Oc- 
tober 31 the gross earnings of the Pacific Telephone & Tele- 
phone Company showed an increase of approximately $1,500,- 
000 compared with earnings for the same period in 1909. Net 
for this period, however, showed only $2,523,106, as compared 
with $2,937,407 in 1909, a decline of $414,301. Decreased net, 
however, is easily explained by the large increase in the spe- 
cial maintenance reserve account. This reserve account is 
provided for from the expense account. During the last four 
months the amount laid aside applicable to this reserve 
account has averaged from $150,000 to $175,000 a month, one 
close to the company states, although the reservation for the 
first six months of the year was only $125,000 a month. On 
June 30 the liability account in the balance sheet showed 
$3,406,743 chargeable to special maintenance reserve. There 
will be no attempt to pay a common dividend, it is said, untli 
this maintenance reserve has reached $5,000,000, although if 
the amount credited to this account in 1909 were included in 
the amount available for dividends for the common stock the 
latter would have earned 12.8 per cent and 14 per cent in 1910 
to date. If the present rate of conserving reserve is main- 
tained the $5,000,000 mark will be reached the latter part of 
1911. 


WATER-WORKS. 


YACOLT, WASH.—The City of Yacolt is about to start 
work on the dam and pipe line at Big Tree Creek to be used 
to convey water to the city. 


TACOMA, WASH.—The Council has adopted a resolution 
providing for the construction of a six-inch water main on 
Pacific avenue from South Fifty-fourth street to South Seven- 
tieth street. , 


CHICO, CAL.—J. H. Bowers: of Oroville has filed a peti- 
tion with the Board of Supervisors for the sale of a 50-y..ar 
franchise to lay water mains along the county road and over 
the bridges of the county. 


SEATTLE, WASH.—The Council has passed a resolution 
providing for the construction of water mains on Twelfth 
avenue northwest and on Twenty-fifth avenue north, according 
to plans prepared by the city engineer. 


VICTORIA, B. C.—The desired water service for the dis- 
trict between the university school at the city boundary on 
Richmond road, as asked for by owners immediately outside 
the city limits, will be supplied by the city. The city will 
undertake the work and supply the piping. 

DOUGLAS, ARIZ.—The Board of Water Commissioners 
of Douglas, Ariz., will receive sealed bids up to 1 p. m., Jan- 
uary 19th for the construction of a water system for that 
city. The cost of the water-works complete is estimated 
at $85,000 and bids for a part or all of the work will be re- 
ceived. 
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